and t = 5.3, p ! 0.001, respectively). A low platelet count ( ! 150 ! 10 9 /l) was significantly associated with malarial infection (OR 4.0; 95% CI 2.6-6.1). A person with a platelet count ! 150 ! 10 9 /l was 4 times more likely to have asymptomatic malarial infection than one with a count 6 150 !
Introduction
Asymptomatic malaria is prevalent in highly endemic areas of Africa, with only a small percentage of individuals exhibiting clinical symptoms [1] . The clinical consequence of asymptomatic malaria is not fully understood. Some researchers are of the view that asymptomatic parasitemia is involved in the development of partial immunity [2] and may protect against clinical disease from new infections [3] . Also, there are reports that asymptomatic parasitemia provides a reservoir for transmission and may be a precursor in the progression to symptomatic disease [1] . Findings on presumptive therapy for asymptomatic parasitemia have shown that it can significantly reduce malaria-associated morbidity [4] . Alves et al. [5] showed that active case finding and treatment of patients
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Blood donors ؒ Asymptomatic malaria ؒ Hematological parameters Abstract Objective: To determine the prevalence of asymptomatic malaria among prospective blood donors and its effect on some hematological parameters. Subjects and Methods: Six hundred sixty-eight seemingly healthy individuals (501 men and 167 women) 6 16 years of age and without clinical symptoms in Iwo, Southwestern Nigeria, were screened for this study. A sample of 5 ml of blood was drawn from each participant for examination of malaria parasites and a full blood count. Thick and thin Giemsa-stained blood smears were prepared for malaria parasite identification and quantification. Estimations of hematocrit, hemoglobin concentration, and platelet and leukocyte counts were made using an automated Coulter counter (STKS model). Results: Out of the 668 participants examined, 141 (21.1%) were positive for malarial parasitemia. The parasite rate was significantly higher in men (25.5%) than in women (7.8%) ( 2 = 23.29, p ! 0.001) and it was significantly associated with age ( 2 = 33.69, p ! 0.001). Parasitemic participants had significantly lower mean values of hematocrit, hemoglobin concentration, and total leukocyte and platelet counts compared to aparasitemic individuals (t = 3.5, p ! 0.001; t = 2.0, p = 0.04; t = 4.4, p ! 0.001, with subpatent, asymptomatic parasitemia would be critical for the control of malaria in an endemic area.
Although there are many reports on asymptomatic malaria in endemic areas, its effect on hematological parameters has not been well documented. This study was aimed at determining the effect of asymptomatic malaria on some hematological parameters among seemingly healthy prospective blood donors in the Iwo community in Southwestern Nigeria.
Subjects and Methods

Study Area and Population
The study was carried out in Iwo, a semiurban community about 45 km from Ibadan in Southwestern Nigeria. A total of 668 prospective blood donors (167 women and 501 men) with no clinical signs or symptoms of ill health as of the time of the investigation were screened for this study after clinical examination, and informed consent was obtained. Ethical approval for this study was obtained from the Joint Ethical Committee of Ladoke Akintola University Teaching Hospital, Osogbo, and Ladoke Akintola University of Technology, Ogbomoso, Nigeria.
A sample of 5 ml of venous blood was collected from each participant into ethylenediaminetetraacetic acid (EDTA) bottles for laboratory investigations. Thick and thin blood films stained with 3% Giemsa were examined for estimation and identification of malaria parasites. At least 200 microscopic fields were examined before declaring a smear as negative. The number of parasites present in each thick film in 200-leukocyte counts was determined (if less than 10 parasites were counted, counting was continued to 500 leukocytes). For the positive slides, the number of parasites counted per 200 or 500 leukocytes was used to calculate parasite density on the basis of the individual's true leukocyte count per microliter of blood. Full blood counts were done using an automated Coulter counter (STKS model).
Statistical Analysis
Differences between percentages and proportions were examined using a 2 test. Sample means were compared by Student's t test. Linear relationships between 2 variables were determined by Pearson's correlation coefficient. p ! 0.05 was considered statistically significant.
Results
The mean age of the 668 participants was 33 8 12 years (range . The prevalence of asymptomatic malarial infection among the study population in relation to sex and age is given in table 1 . Of the 668 participants, 141 (21.1%) comprising 128 (25.5%) of the 501 men and 13 (7.8%) of the 167 women had asymptomatic malaria. Men were significantly more infected than women ( 2 = 23.29, p ! 0.001). Malarial infection varied significantly with age ( 2 = 33.69, p ! 0.001). Two Plasmodium spp.: Plasmodium falciparum and Plasmodium malariae were identified among the subjects. Of the 141 subjects infected, 136 (96.5%) had P. falciparum, 2 (1.4%) had P. malariae, and 3 (2.1%) had mixed P. falciparum and P. malariae .
The frequency of distribution of parasite densities among the asymptomatic malarial participants with re- / l). There was no significant difference in the levels of parasitemia between the sexes ( 2 = 1.66, p = 0.2), but there was a significant difference in the levels parasitemia among the age groups ( 2 = 16.44, p = 0.02). The hematological values of the aparasitemic and parasitemic subjects in the study population are given in table 3 . Parasitemic subjects were significantly younger than aparasitemic individuals. The hematocrit, hemoglobin concentration, and leukocyte and platelet counts were significantly lower in parasitemic subjects compared to nonparasitemic individuals. There was a significant inverse correlation between parasite density and hemoglobin concentration (r = -0.20, p = 0.02). However, there was no significant correlation between parasite density and: (i) leukocyte count (r = -0.12, p = 0.15), (ii) platelet count (r = 0.05, p = 0.55), and (iii) age (r = -0.03, p = 0.73).
Categorical variables were created from 3 of the hematological parameters, i.e. hemoglobin concentration and leukocyte and platelet counts. The result of the odd ratio showed that there was no significant association between anemia (women ! 120 g/l; men ! 130 g/l) and asymptomatic malaria (OR 1.2, 95% CI 0.9-1.5) or between a low leukocyte count ( ! 2.6 ! 10 9 ) and asymptomatic malaria (OR 1.4, 95% CI 0.6-3.4), but there was a significant association between a low platelet count ( ! 150 ! 10 9 /l) and asymptomatic malaria (OR 4, 95% CI 2.6-6.1). A platelet count ! 150 ! 10 9 /l was 4 times more likely to occur in persons with malarial parasitemia than in those without it.
Discussion
The prevalence rate of asymptomatic malaria of 21.1% reported in this study was similar to the rates reported in previous studies from the same region [6, 7] . Malaria in this region is holoendemic; transmission is high and occurs year-round without any marked fluctuations over the years, though seasonal variations may exist [8] .
In this study, parasite rates decreased significantly with age and the majority of the parasitemic participants had low parasite densities, though a few had fairly high parasite densities. The age-dependent decrease in parasite rates has also been observed in previous studies [7, 9] and is explained by a continued increase in immunity well into adult age [10] . The prevalence and age distribution of asymptomatic parasitemia vary widely and have been associated with transmission intensity and the development of partial immunity [2] . An appreciable number of adults in a holoendemic area like the one in this study are expected to be positive for malaria parasites without exhibiting the signs and symptoms. While the risk of infection increases with transmission intensity, the risk of symptomatic disease per infection is inversely related to the intensity of transmission and age-dependent acquisition of partial immunity [10] .
Two Plasmodium spp., i.e. P. falciparum and P. malariae, were detected among the parasitemic individuals in this study unlike in other studies where the presence of all 4 human Plasmodium spp. in Nigeria were reported [11] [12] [13] . However, the distributions of the species are not even across the country [8] . While P. falciparum is the most common of these parasites, Plasmodium vivax is rare because this population lacks the Duffy blood group antigens on their red blood cells. Although the results of this study show a significant decrease in the mean values of hemoglobin concentration and platelet and leukocyte counts of asymptomatic malarial subjects compared to nonmalarial subjects, only a low platelet count ( ! 150 ! 10 9 /l) showed a significant association with asymptomatic malaria.
Anemia has been associated with chronic malaria resulting from dyserythropoiesis and ineffective erythropoiesis [14] . These mechanisms could be responsible for the decrease in the hemoglobin level observed among the seemingly healthy parasitemic subjects. A report suggested that persistent asymptomatic malarial infections significantly increase the risk of becoming anemic [15] .
The mechanism of a low platelet count associated with asymptomatic malaria in this study could be similar to that observed with acute malarial infection, which is not fully understood. It is thought to be due to peripheral destruction and consumption [16] . Immune complexes generated by malarial antigens lead to sequestration of the injured platelets by macrophages in the spleen. Also, platelet consumption in disseminated intravascular coagulation is thought to contribute to thrombocytopenia in malaria [16] . Platelet dysfunction resulting in hyperaggregation is another alteration occurring in association with malaria [16, 17] . Platelets activated by such factors as formation of immune complexes, damage of endothelial cells, and surface contact of platelets with parasitized red blood cells could easily undergo intravascular lysis [18] .
The lower leukocyte count observed among the parasitemic subjects compared to aparasitemic subjects in this study could be due to a reduced lymphocyte count which has been associated with acute malaria where depletion in the lymphocyte subsets through apoptosis [19] or sequestration of the cells in the lymph nodes or other body tissues is said to be responsible for the occurrence of leukopenia [20] .
Transfusion of Plasmodium-infected blood to immune adults may not result in clinical malaria but may be hazardous to nonimmune patients such as pregnant women whose immunity is lost and children whose immunity is yet to fully develop. In Sub-Saharan Africa, where blood donors are usually not screened for malarial parasites, this study shows that the platelet count can play a useful role in screening out blood donors with asymptomatic malaria as a blood donor with a platelet count ! 150,000/ l is more likely to have malarial infection compared to one with a count 6 150,000/ l. Although the current standard practice is to administer curative regimens of antimalarial drugs to all recipients of blood transfusions, the use of platelet counts can increase the chances of administering Plasmodium-free blood particularly to nonimmune patients among whom cases of transfusion malaria have been reported [21] .
Conclusion
Although subjects with asymptomatic malaria had lower mean hematological values compared to noninfected subjects, severe cases were not observed and only a low platelet count showed a significant association with asymptomatic malaria.
